Searching PAJ 



Page 1 of 2 





PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 2001-135038 
(43)Date of publication of application : 18.05.2001 



(51)lnt.CI. 



GllB 20/14 
H03L 7/10 



(21) Application number : 11-311623 

(22) Date of filing : 01.11.1999 



(71) Applicant : NEC CORP 

(72) lnventor : MINETA MITSUAKI 



(54) PLL CIRCUIT AND DATA READER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a PLL circuit 
which is adaptive to the change of the frequency of an 
input signal without enlarging the range of the oscillation 
frequency of an oscillator. 

SOLUTION: The PLL circuit is provided with a phase 



LPF. a second V/l converter, a current adder, a current 
controlled oscillator (ICO), a frequency divider, a 
frequency counter measuring the period of the output 
signal of ICO based on a reference block and frequency 
division judgment circuit varying the frequency dividing 
value of the frequency divider so that the PLL circuit Is 

locked in the oscillation frequency range of the oscillator based on the measured result of the 
frequency counter. 
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comparator, a first charge pump(CP), a first low pass 
filter(LPF). a second voltage current converter (V/l 
converter), a frequency comparator, second CP, second 
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^ L K:hm^t omm^tM\hr ^ p l l mmc i^i ^ 

X. 

mi^\MB^muo>'^!m^m(.cizcxms^^m^o>^ 

ai^cfctc j: ^x-^mmmf&-f)'4m^ni>^f^S(Diht}^ 
^mm'^^m<D^m^^i\oxmi^mnit^^imicmWK 
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i-r^PLLOKS. 

ofcf^m^^4:mE^^msic^uxts^r^^mt, 
^fcc i ^nmtri^tm^M 1 ia$si<^ p l l[sI85, 

^tcct^i^^tr^tminz 5^^<D p L L m 30 
mn 1 7^l^4 0(,*m:^»-^clau^<DP LLiEi^s* 
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mci:${,>x. 

mie^^^\Mmii^'^^mm^m^t^nxiii 0 . 
mi^K^it^omm^'^m'rhctX'm^^^^isf>hm 

-5: fi ^ A: C i ^4#m i f ^» P L L Ih18S, 

Si. 50 



2 0 t) 1 - 1 3 5 0 3 8 

2 

r. 

pie^ssti^>;^fiA^^^{cia^^fi6i ^nrij 0 . 

-Sr ^ A: C i i -r -5 P L L lelBS. 

iph\h^^nhm^^mc^^i:,x . mimf^m(om§m 

i^PLL(al?S, 

ox. i>jia^it*jrcHi#feiifiicA;^3n. se^tc 

fee i-SrJ^Stit-^ P L LiaXSc 
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MlMLE COPY 



(3) 



mimm^mm^x\ PLLiE]?s7>^D.;^>?T^ci:^tc. 

-ti:ie$JJCJ>PLLIil2So 

^i^ic J: 0 ^ n <!; . 
-icie$S<DPLLliliS. 



^M\2 0 0 1- 1 35038 
A 

z^m 1 (cusi^iiia^ V jv^vw-mitLm 1 <D^E^t& 

X. 

ipu -:,i?±fm^^X'±f^^nummi^u y i?^m*.'X3^ 

^fi ^ A: C i ^ <t T P L L [slBS. 

ux. mt^?Kt)^ti^tn.fA<Dit^o>'y^i<^mi)^-^m 

Vibxt^t^-t^mtR^n^m^itc. ct^^^wct-r^tn 
^ms7bm.\ 4<:9i-'rn**-tcia$Jicc>PLLiE]B5, 
[iB^^i 6 3 mmmimm^mn<om^ii^mcUri 
^ . muM 1 <Dmmmmy < )i ^a>itmmm^^^^^c 
mEr^ji^ici$f^t^nxi^^. ct^i^mtr^t^ 

<o-^ / y^^tiyXs^^^WLhntcr''-^ii)^f^m±nFm 

o>m^RFiE^^2mtri>2mm^^t. mt^zmt 
m^x zmt^ ntc r - ^ a;^ umr- ^ (rcmmotc 

pie PL LtslBS^:ljl:j|^^7 1 6C9(riTm>-(^)P L 
L 0B5r'^6fi3t L /c C i -Srl^ (St i T ^ ^ St;^^^ 0 

[£B*^i 8 3 B5ia^@«^iHi?s<om:btcS'^$r. pie 
7 f;i'^<o4fii?:Pi?g:eisr^-r^j:^<c^«j?s5n-ct^ 
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6. ct^wti^^r^tmifk\7m^<or-^yi^wi*) 



[ 0 0 (J 1 ] 

immmr^mi^^f) ^^^it. pll <ph<»se l 

ocke<l Loop: {itiPJAlJU--^') ^XStCMb. ^iC^ le 
[0002] 

[0 003] 0 1 2ti. t£^<^7'-5?i^^^aiO^S m 

->K402i. Tt^^-:- K4 0 2;^>^6^;VK6n:^cr-- 
i^^m.mt^^^msi>r>^' <:7'jy'>7) 4 04 

^^^it^^U'yy <JU^IEIB§ (^fLS) 40 6 m±R 
Ffi-^-^r "1" . "0" iC2^iitri>2mtm^4 0 1 
<t. ^iKtSn/cr-iJ^icislft^bi^-i^n-^ >7 (R DC 

a-;^^\ i^C*^) <$:iB£'r^PLL[Bl2S4 0 8i. r 
-^?C0?HiS'§:TT^7'3^y (^iaislBS) 4 0 9t. 
r-57<7>x^-rriE^^^^x=^-iTiE[El?S4 1 Oi. ^ 

i^^Mmr^0PV4 I 1 iasit^ f Ai7 4 0 i 

fslESft-r-Sxi :^i?^-^4 0 3<i:. H*4 0 2 ^S: 

z>ri^^^-^4 0 3^ mm^ ^v-- 7t<pmikB 4 o 

[0004] 01 Hi. 131 2tC^L'A:r-^l^<i^^*J 
ffi ^ e> P L L (El BS 4 0 8 CDm BJt<0— ^ =£: ^ 

[0 005] 0 1 i^m^.r^t. c<DPLhmmt. 

•5''5^?jfe$ir«f51^tiiS (current controlled oscillato 
r; riCOjit>c^^) 1 1 Oi. -^fj^S^JiSil^liSl 
1 0^i^'>tti:?3^tl/cft^cOl^j^^^ 1 /Ntc^j^Urr 
(RDCK) i L.-C£i3;'5r -5^0 

SI 1 i<t. t^mr^ :^^^^h^^^htifcr-^iiE^ 

1 l;0^^ai;^5nfcr"-5?IS;^^5l0i'O -5' 5? <RDC 
K) to>mu^it^^o. s^<?>titiismtc£c;oA:iii^W 
•r^>^<^uA{t-^i^:!g:J^o-caiT^iitBfct^jiSi o 1 

(^UXai;^T'5^1<^^ + -S>*>::^ <CP) 102 
i. .^i<0^-»'-S^i<>::^l 0 27:>>6t±l;'35n/c^a<t 



(4) I^Pf] 2 0 0 1 - 1 3 S 0 3 8 

e 

jUi? (LPF) I03i. mKOa-z^X-p 

^fvmo 4 coai;^^^ ^iStttc^fef^M 1 <o^S. 
n^^t§im 1 0 4 i , iBi^^v X i?i>^ibm^WLfbtitcr 

rti^-hr^m-^mms i o 5 J^ig^mu^s i o 5 

2C9^ (CP) 1 0 6i. ^2<?>^ + -V 

%R±LX y -{ ^'^i^}lh'^^m2<r>a-j<^'7 ^ (L 

PF> I07i. m2<Ou~/^X'? iJl^lOKD^t) 

^^^m&mc i>f^2 (D^Kmi^^t^m i o 8 

i. ^0'.^2<7>^E^ij£^fa^ 1 0 4, \0BO> 

9i. -Srii^L. ^?jfeija#gl 1 0 Qr'fto^^nfc^Bfe;^^^ 
^iji5M?jfe i ox . ^?jfe»^^s 1 1 0 ^ nrt ^ 

20 ^» 

[ 0 0 0 6 ] 0 1 1 tC^t^/cP L LilBStCfct-'Ct*. lil 
nmtnmiO'b. m2C0^ v-V^>7*l 0 6. 1^2 
^ ^l-^ 1 0 6. ^20^E^?jfe^ll^^l 0 
8 . to#S 10 9. -efifeSilfStllfe^S 110. ^/^^ 1 1 

o^ntcm^x. itimmB i o i . mKo^^- 

>^10 2. .|^1(?>d-^^;^7'^jU5? 1 0 3. 1^ 1 <^>« 

30 s.mm^mm 104, ^ittti^s 109. m&mmM 
SI 10. -Q^j^iii 1 KDJi'-'p'x. r-'^^^ti^om 

[0007] 'r^i:*:^^. ^git$ir<ai^iii§g 1 1 0 j&^ei*. 

1 1 T'l/Nir^lSlSt; (COtg-^. ( r:?>@ 

CK) <i;brtii:^^n. 5>;^si 1 1 30^e>ai;^5n^r 

40 - 5?SS<^aX0 <RDCK>(*. fetl^t^j^^ 1 0 

1 z^^jtjsiis^ttlxs 1 0 5 iC')§igA:^)5n^o 
[000 8] mi&^^t^^^ 1 0 5 r-ti . m^r ip^t^a^ 
hm^^hntcwm\^^^-^^->^m^^x. r-^{t^ 

>:/l 0 6:^»4>al;^^n. 3^2<Oa->'^X7 ^^l-^rl 0 
1 ^ftOX-^mmM^^'^i^ h $n/<:^EE3>^l&2<Z)^ 

^ns^fes 1 0 8 x-nmcm^^^nxn^nm i o 9 -csd 
50 ;^3^n. ^ti^etiife^si lor-ti. x;^3n/ciijsi^ 
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BEST AUASLABLE COf-s 



(5) 



[0009) mmum^mm i i ox'm^<Dmmno>^ 

cr>o-M'X7 f^t-^f 1 0 3. ^ 1 CD^E^tifelStftS 1 0 

imm^^tx^r:^ wmv^m^^x iotcA:^5n, 
ntc^-^{t^t{lL\n<J>^r>tc. ^tLfy^mu<D trite 

[0 0 1 1 ] lefliT' vxi'ii:fct-'ct*. lE^*r<;^i'cc 

t5)^tf^A:fiO. 3(a) (C^^^^e^tCn^T J: ^ 20 

tC. 1 7 L — z<StcV>i'^':^'->;05|5tt^n'C4i5O. 
CD-ROMX'^^EFM <Eic#it to Fourteen Ktodul 
ation: 8- 1 4!g:m^lI3) it^:?^5^> DVD (OicnUI 
Versatile Disk) XiiEFMp I u $t5#7t>^ffit^6 

[0012] E ?M{t^:^^UL%iK^Xkt. in 1 3 ( I) ) 
tc^^^Tct^tc. ^•>i7/?^->ti. Si:;A:J^t^ffiir^ < 1 1 

[0 0 1 3] efmp I II sm^-^^xi^t. m^, 

1 jSlRgCQl STCOr^tC r 1 J ^iSlEHro*. 
ro J ;^i9(il^< 9 T + 9T^. n jiy^l O^m^. 

-ecDts roj i>'^sj^i^< 1 oj'i-BTti^'i^tcr-^m 40 



2 0 0 1 - 1 3 5 0 3 8 

(0 0 1 4 ] ^-^fs^^^^^o i'D-^ ct^r. efm 
9 \ \xsm^<DiL^±i>^^i>^h^i^ri)'^*)^x\ ^tcit 

^ ^ ' ^ Ji' ^ fi-^^^^sig^ Sii^^ft^ i o r tti :^ ^ n 
^, immiy^ f i4j <i;^:^-7/ctg'^, T'^t^^ 
m^^o y^Kc^^ir^x. ^<Dn.o>m^<DAL^u>''^^\t 

tcpi:t ^ta-Sr^r ^ / ^ fi^A^JSli^SJfl^^tt-^ i "C 

1 0 7 . f^2<D^ff@^ig:(^s 10 8/ nmm^^ 

1 0 9^/rUX. »^i5£^>^^ijfe$W^IBiS 1 l Ofrc^ 
[00 1 5] EFMp I u sft-^<Dw^±;;>^O^i^^iLfe 
mo. ifiltJiiis r 1 4 J trj,^tc*^^X\ -eofacoft-^ 

[0016] -ebrjgi?^^i^.ii<t-^*^-fe>i$'-ti^tii;'; 

(DiBiim^^^^ :t^izy b^i&tux, (itattl^n 1 0 
liCifili^r-i't^^WLOi^a >i7iEFMplu${t 

^cox i^itsjfic j: 0 iktmmo:>wmi>^nt>n. m i <^> 
i&mmm-p V 1 0 3 . 1 <?>^iE^tifei$:J^ii i o 
4 . ^?iS^3p#fi 10 9, mm$mmiM^ i i o . :?>ss 

1 1 \<D)l-:fiCJ:^X. i?P i^i E 

FMp I u sm^o>mBiimm ia-^p) ri>^'>ic^\ 

it. Jg?J^iKlH]ajB§<^|gtcig7g$nrc^^o ^ffc. ^i 
2. 131 3^iC'^t^t:c^>i^tfflii. ^^dlsiAtc<t^!^i^ 

ti^mxih^^m^l 0-188 56^ <^BgEfl^5$7«^^2r 

[0 0 1 7 ) ic-S-c. let^r vx^'CQiil^ti. CLV 
(Constant Linear Velocity : <t 5 

CLV'9•-.KS(If^t!;!>HT^:^n'Ct^^o ^^ffiCOCD (cdw 
dctdisk) ^m±r^m±^S.X'(ttT s^^i^Omiii^ 

^^TT^/cJfe. EFMit^tC^O. PLLlEl»S4 OST- 
[0018] 
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PY 



9 

li. $£i3^u- h=£:±tf^>/c4^). 4^j^. 8^ii. 16^ 

[0 0 \ 9] hdmr-t CAV (Constajit Aw 

lar Velocity: iHl^ii^)^?!^^— > T'lEltsb-CC*^ i 

r-:5?l^;^f5iO i7P >?i*. f^jg-Ct*. 8 3. 7 12M 
Hz. 9mV{t. 209- 2aMHz i/:^^. 5>/^S 1 
1 I (D^mi^ i^m^t) i)m^U r l j tCEJ^CDi^-^. 

[002 0] cotg-^. ^/gs 1 1 1 <o^m^^i)m'^<o 

u- bf>^^t:>i>fc^. mikMmnm^l 1 0<D^iii^?t 

[002 1 ] 't<Dm^\t. mmmm^s i i o<D#fe^ 
mm^'^^i^m^ <^rut:>^. f ..^/f = 2. 

[0 02 2] i^mr ^ y^^i)^f^^^ti^^ni>m^ti^oiE 
ux. mx\mm^ i o - e 9 t 3 3#i^ificcfe*. 125^ 

7:? i )[^^<Dti\tnrciimox^s.$mm^Bf.cmy0^i£ 

i^Pfl^ 1 0-6 97 3 3 ^s^tRtciaut^n^mt*. ^ 

[0 02 3] O^OJU^f;^^'^. PLLllBS<DJglja$JEBl?S:i5 
Scofe£:;^-$:lg)^^< , ^it$*JSPlfe^e 1 l oc^^iija?^ 

[ 0 0 2 4 ] ur, 0i^ictmm^^f^um<ormicM 

l^r. ^iS»^^Sl 1 0<?>'; >5^:*-Vl — ^?=£:^^i?3; 

[002 5]-?^. 'J ^ 7 '> 7^ V irc^^-^mmmms 
[0 0 26] ^6tcpL L^no>^mmni^^<^^^ 



6) 2 0 0 1 - 1 3 5 0 3 8 

10 

[0027] P LL@>&<DJ^j^&^^SSO^^?:Il^ 

4Rt--5ct ^tCb/iiPLL0S57>^, ^^43:!^^¥-6 - 1 0 
4 7 48#-£iiaiC^«3nxi»^^o i>^fi^ 

( 0 0 2 8 ) -e or . PL Lmno>^m^ 1 1 1 piis: 
Sib. r-^yti^^^jmB m±i^^) cdcpu4 1 
10 1 (012^88). *>^c^*. -r-iyiSi^^aio^ST^M^ 

<o^ii^jgl?JtlK?:ittl^m'£>ciiir-3?r. ^©S4 1 itc 

[0 02 9 1 COA:^. lafi^T^'^ ;^ 4 0 1 T^f^^f^)!^;^ 
!13L/S*tc. fiflOBTiE0»§4 1 Otc^jf.^'C. laOITiET^efe 
Ux.y--iM^^iyXm^y'u y t^iCfytc^X^lyUm 

20 ii^^^tit^CtX\ r-^<omyt^H^U hv-i 

A -5 ^ r-^-Ja s<©^Jgi iScoiSr^ ^s^ Tf -r ^ c i vtc 

[0 03 0] Oa^Utiii^h. iy^iP^w V 0 :^7^cj:i> 

[003 1] ^ /c. ^^t^mi^7 - 3 0 3 0 4 2-%^S: 
< o-cSi^J^jfeift^O ^» P L L J^igl^v 

30 ^iJtJD^IiS. pJ^Jgi?aia^J^S^li^/<:PLL(El?5tC*j 

J: 0 4i«t^)gli6lft^tti;^T^ J: ^ ^f^/glS^r'SI^/ajSIS 

;i?^^n2n*Cc^^>o IMWA^l - 3 0 3 0 4 ^^<^n^ 

i>ii^^iP^m^ri>fcii<Dh<j>x-^^^ 
[0 032] vtcii'^'^x^^mu. ±,tmm^xc^^x 

l^;^^^ 0 ^S«: lg(ftT ^ C i frC ^6 ^, C tl^^^^^ 
50 [0033] 



http://www6.ipdl jpo.goJp/tjcontenttmsJpdl?N0000..7;%3e%3c%3e%3c%3a%3m^ 5/30/02 



Page 1 of 1 



11 

-^^m<D^^i^^irox\iL tmumic mi^At) o?^iE 
[003 4 ] mm^\k^Kt}tmi^\mniM. 

[0035] 

:hrh{mim^ < i > i. mm%m < i ) <d^^^ 

ic*^) (2> CO^U-^'^-z^l-i? <2) coiti;^^ 

S (VoUaqe Controlled Oscillator; fVCOji 
4>c^ ^ ) < 3 > ^ffSiJtJJIfe^S ( 3 ) (DEfitPfi^^ 
9^^L., {itIltSjfS ( 1 ) <0^<J>?^-h^icmikr 
2(4) =S:fix, 9^m^ (4) t*^]Sli;>inJ.^tC|a 

^^im^^mmscm^mu (5) i. jgij^t^iii^s^s 

( & x^S'J^^Smtc^-^^ . A;^ft^/^?^ii^^iil^or 

^t^-S^JS^llJ&llJS (6) ^{i^^o 
[0 03 6] ^tc-^^m^t. ^<D^-^\^l-m2<Dms.<D 



:?) 2 0 0 1 - 1 3 5 0 3 8 

K <5) i> i^i^^Stt®85 (5) CDao^$$m<CS-^* 
[0 03 7] tli^^ ±i2S||irSOflJ.^<Cfct,-r. ^EE^H 

A:^L/r^itic^fe^^^E^iaiS:rftii (3 i) « 
10 ^iitc*iJai^m^ (3 2) i^rCiAfcrnR^ior^ctC^. 

[003 8] if^^comz <D^i^mi^:^\t. m a 

i^^Lfe^o-C^O. A:^5n^$TO^ffitctDt;A:Jgl?^ 

6 > ^J^ifSj^^-sj^gccisr^ESn. mE*iJai#feii^fS < i 
1 6 ) i}^h<j>^u v *?{t^^9^mr^^Wi^ ( i i i > 

i. A>;m^i^JSlS (111) iy^h)^T^^nh^o > 
10 2) ml^)sJ}it^^9im^ (111) 

E=£ai;^)'r^/^i6tftth*3igli (Jgl?^mi:l5S 1 0 5 v 
--i^TjOv 10 6) fitBtt$2SC (101. 102) 

(10 3) i . mi^mtm^ ( i o & . i o e > ;5^6(d 

tl3:^?«IEE'&A:^ilf^Sg2cOia*i!jili«:7^;U^ ( l 0 

30 7 ) ig 1 (Di&^mmy iJi^ a 03) <r>mt}^s. 

nr^^s.m^m ( i 1 5 ) ^rd^. ^atti^s 
< 1 15) o>mtiMi£i>mmmm^^ n lexDpi 
mmmt oxKij^ti. ^E»#feJJis (1 ley (7>^ 
ti<z>m^^'^tfEri,mmmm'^\B\^ ( 1 1 7 ) d. mm 
mm^^^n (117) <Dim^^mcm-:iif. m^m ( 1 
1 6 > o>^mmi&,^mm^x\ p l lieijs:?»^p i^ri> 

Ji^iC, (111) <^>^)glli«:n]lg:5li^»^Jgl^IJ 

^[BiBS < 1 1 3 > -Srii^^o ±ia^3co:^4fe 
40 (om^^t'C^^^x. ^zmi^mm^ (3> ij. ^^i&ia: 

[0039] ^ h^^mM<Dm4o>ntii<K>mm{t. m 4 

(1 10) i. ^mitifi^^^wt^^ti. ^m^'0^m 
50 s ( 1 1 0 ) i)>h<Di^ay ii^m^^^m-^^^mi^ < 1 
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15 

[ 0 0 5 0 ] /tc^tf. mmm 1 , m2<D^^mirasi<^x. 

mZ (b) iC^^^'^tc. ^ffi^iJ'iffl^tjiS <VCO) 3 
<ICO) 3 ^-C^SfiJ^OX^Jrl-Citi^Sfer-^^o 

[005 1 ] ■^mm'mz<Dn^mt ur. m 

2 =£#P.b-C|H0JUA:. CD-ROM. DVDSJOia^i 
[0 05 2] 13 3ti. ^^0^<?>M3cr)||fe0^<r)^fi3t^^ 

^m^^±mh'hri>m±mmmm^^ (vco) i i 

1 1 1 AtPfi^ (EFMif^) t i^m^x 1 l<0 
tiJ:fJ <RDCK) ^A;'3iO, M#<^>fitll^^t^:(t.^^c 

iiic^j^urtti:tp-r-£>^ 1 ©=5^ v-^^>7- 1 0 2 

A:^m^ (EFMd-^) ^^o y i?fl^ <RDCK> ^ 
>) trfyfiai^a y i?ft^ <RDCK) "CH-SW^CitC 

^tliss 1 0 5 i . jgif^Mtsj^s 1 0 5 ^^^tti;^^ n^/^ 
.it';^fi-^'5r^Eic!g:ifet^T:tli;^f 2<og^ V - ;>:K> 

•71 06i. 0 2<?>ai:^^a^ 

A:bi-r^»^l(^)lS*l^3li§:?v;U^ 1 OSi. f^l<D^ 
v-:>-K>7 1 0 6<oa3:^^aE^A:^)i-^^^2<^e*?3s 
1 07i. ^l<?><5*5Jiji)§7 1 0 3 
(OBti^K^, .^2<Dffit^iiia7 1 0 7<Dai:?3« 

S 1 1 5<Dai:^SBE?>^^EMtfSi^lBii§ 1 1 eccSD^mJE 
iL.rA;^3n. ^J£WmfiiS3C0^IEiJg!fe$S?:SJ^ 

•r'5J^?^iRvSineiEi?& 1 1 7 jgi?^$it?j^iii?s \ n<o 

•r-5^Jgl|iJ^IilB5 1 13i. ^{ix. Si«^riai^liSS3 



9) 4^^2 0 0 1- 1 35038 

- 1 8 8 5 6^ (^mH^m^^'2:m) mo>mnt'^mm^ 

t 0 0 5 3 1 13 5 ti, Jglig^Stii3^lHl85 1 I 7 <^wb£<?>- 
^^^r^n-rigr'A^^o IgS^i^KT^i. SflE$lJjJmiiS 

(VCO) 1 1 6a>ai;^^:A;'3i-r^»5>ssi 2 i 

^^Sl 2 ltcJ:OflFr^<iO^JgliS (Pl^li^Hfiil 0 2 

4) X'^^i^tifcit^^Kt>u. tk^m^nfcm^<^^ 

-^?:tll;^?t*^*l]f5Ht^#fe^[El»S 1 2 2 ^USOft-^^St ; 
(i]gS 1 2 2 ii^h<0$mm^^ir r < :7'<DB^tC. T^^. 

omm^o > ip^±mm'hi^t>^tM>mx\t\ oom 

l2 3i'S:<i^. :h 0 > I 2 3 iCi^Hh \ mmMirm^^ \ 
-6, t30>^ \ 2 3^C%H.^X. ^*«Jt5miiSl 16 4: ; 

1 2 1 v^mot<.m^o> i jgtti^ritvS'Jo/cfg, i 
I 2 3tcm.f&5n^>$ijaifi-^ti'^^>7i'7^^7^i5n. 

1 2 34*;^0> hSfef'^^f^^r^o ^'^nm^ 
1 1 7<0tii:^«g {f7^:^'P 1 2 3(^);^0 hfiS) 
^mPl^^m 1 3tc|^;^ftil^nfcfS. ;^0>5?123 i 

SI 1 l--^(0:»m<^l9:^*i?i*:^n:rciatc, jSlig^Uifite | 
30 [ 0 0 5 4 ] 13 6 li. m'^nm^mn l l 7 <0mR!t<^>8iJ 

f&i i7ti. nj±¥\mm^^n (VCO) 1 lecoiti;^ 

U. ife±7>sox-^ V;!>^^>:X<?>A!:^T35^0x -:3i^C??ffi1. ; 

it^^^mn 1 2 4 i , SiJWt^m^XS 1 2 4 ;Ci^60 

1 ) 1 2 6i. ^^9^ 1 1 6CQ-iSi<or^Ci:^^ ; 

40 m^titc^^m^.l2b^. J^^-i y^\2e<0\^i(Uti^ 
y>\^n{micm^^tlfc::i>r>^\21 ^. 
>V- 1 2 7 0*S^«£E'5:7-^D yA:^if iA/D!S:J^ 
SI 2 8i, n^f'^'-tM 21 0>n.'^m<^^'i 9 (S 
W2) 12 96. <S:{fx-C4.J*J, A/D^JfeSl2 80 

[ 0 0 5 5 ] mfmv^n^^. r^9^i 5n5. 
^wm^'&:^i^'c, x>r 1 2 6X)^:f >u (;^>r ^ 

1 2 9ti7i-7|/^6J) , 2 5*^^a>^^D£ I c 

50 A^rj >r >tM 2 7tcij&niii^. a > ^->1M 2 7 <DJ2 
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^^^^ ^u'^ 

(10) 

17 

a. ^-f > ^ 1 29A^^>br3>f'>-*M 2 7*iiJ[^ 

3n. •e<D?i£. pii;its:. 1 \^o>^Bm<D^^ 

[0 05 6] [^5. ©6iC.n^L.A:Jgli^Mte[E]B54*. li! 

1 7 X' 1 mmmtEotc^^^,x\ mmmm^^n \ no> 

^T-5^jg!fi^:f^^f ^. mm-umxi^mr^t. pl 
L[Eigs;>^D i'tfcs^tc^^^iat. ^m\m r i j cqb^. 20 

-yfcm^. ^mmi^mn^l 1 7<?>iii:^ilti l/2i^f 
0. ^msi 1 1 <^>^J§ifi=S: r2j . T^f*?^?SE^iJaj 

[0 058] ^m¥\^m^ 1 1 3 vu, mm^m^mn 

^/a*»l^(2l?S 1 1 3ti. l^i^^ailrt0Bfi 1 1 7<Z)tii;^5il 
[0059] ^>/^^iJ^lEl5S 1 1 3 li. ^>J§1S 1 1 1 tc*9: 

^t--£^jg]|l*^Bij[ei<Dil<!:|5ii>r^>nta:. uta^Et^-r. 
[0060] 'X^c^ ^f^m<Dm3o>ntiim<ommmwo> 

[0 06 1] EFMit^ (45i^< tiE FMp I u sft 
^y tT-^s^^^L.mi^Uv ^ (R DCK) ^Kht 

-thKtmwm 1 0 1 iPh<D\m\m^^^f)^% 1 o 

^^-i^;i<>y 1 0 2r'^Edi;^L.. ^\<r>u->^?.'7 

(^tii:^'5:^t'^-5.^2<0^ + -Vi<>^l 0 6<Dai:^^ 50 



2 0 0 I - 1 3 5 0 3 a 
IS I 

^ 1 0 7<oai:b^llr'*>^>i^?^iil5]tt|,^<Dai j 
Ei ur^SUism^s 1 1 6 tcA^ i^, '^<D^i3^^ 
i.m^oyi? (RDCK) ior&titt^zsi 0 us 
[0062] sftf^pat&B^t*. m%tt%m 101. 1 a> 

0 2. W^K^O^-^^T.-? \ 0 3 

ag2cr)^i'-i^^>7l 0 6. ^2C0D-M*A7 i jU^ I 

10 7. vco 116, ^m^ \ 1 1 <D}\^'-vx'm\^^ 

H^l 1 KO^mmt. CPU (mi 2^K) ■C'||?t5 

[006 3] m&^^mm ly u^^^X' . m2<o^-f<:^ 

iititk^^S 1 0 U ^ 1 (O^v-V^^^-^-P' 1 0 2 . 13 1 
<^>D-/<A7 < Jl'^ 1 0 3 . vco 1 16, ^mWi 1 1 

tspittj) . ccor^s. ^jgigii 1 ico^mti. 

^)gi4^ij^iiiBs 1 1 zx^t. m^mLm-^mm 1 7co 

[0 06 4] x^c^ -^mn<DmA<D%mmi.cr>i,^xim 
T-^, ^^^g<^)?^4cr>;^Jt!i9ll^, mi^mz<j>m^ntm 

^. 1^1 2^^8act:gsl0^LA:, CD-ROM. DVD 

<j>n^m(Dm'0,wm^mi^ 1 1 7 -sr. sm p y i?^^ . 

(2I8S 1 1 4 1 1 2'CmfiSU, ^E^UfiU 

^tJiS 1 1 6 =£ . $r<S)^ii£'C^lBiJ®i^t!i7>^^sfi:$ n^^ 

[ 0 0 6 5 ] J: Osmtct*. m 4 ^mmh t . 
<^;^4<^).llW©P L LiHlBSti. A:^54ifc»^ijfetc 

l; xm^<K>mmL<D{t^^^:hr h mmm^m^ 

(current controlled oscillator) 1 1 Oi, 

wm^si 1 oif^h^-n^nfc{t^<Dmmn^ i/n 

tC^JiO-Cr-5?S^;^^5iO i?P;'i?(RDCK)ibr ; 
ai:^r^^^JSlii 1 1 l<t. im'f^:^^iy*h^^^hn 

(RDCLK) CQCita^tfcl^fO. PI^0C)&tifia^t^:^O 
A:^E-5rffi;^-ri(s^W'r^^OU;^ft^k:iS:fel/-ca3r 
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(8) 



13 



1 I ) Aiim^tf^mm ( i i i > i>^fi>^ij^n^ 

i;c;Ltcm&^\hijriyit.mitn^ ( i o i . i o 2 > 
K:hit^tmi^^m^ hid f>^h<j>t?u / i?{t 

(111) ;5^^<oi7o /i?{f^T:i+iiii'r'5>ciT:'Js 

t^rhmmimm (i o 5, i o a > <t. {iiittsi!^^ 

^^U^? (10 3) mmmttli^ (10 10 
5 . 10 6) i}^hQ>^t^mK^?^t^trhm2(D\mM 
(107) 1 <^{a**isia:7 Jl. 5? ( l 

0 3 ) <^^:h^^±^^m^cm^ri>W' i <o^aE^BSig:fe 
[Eigs ( 1 04) mo^^mMMy <>\^^ ( i o?) 

(10 8) t. ^iix. ^ 1 C^^EE^ijiE^feSSS ( 1 0 

4 ) i>^h^ti^uh^\ktm2<^m£mim.tmu ( i 
0 8 ) iph^ti^tih^m^n\?ifm^\k^'*^mum^ 
i^ii ( 1 1 0) Kmm^xi^i^{yX?^-h^rih. -eur. 
w^^'^m^mi^tux. ^mm'^mM^ < 1 1 o ) coai 20 

;^fi#<DJg!««5:Sili' a y ^'^fiSSBS ( 1 1 4 ) ^^e<?> 

2 ) mmSifiO:^^ (112) cr>H-^|ij|S^ccS 

r^^r. (110) <Dm^mmi^m^x\ pll 

EBS^d^D i^T'ict'^cc. (111) <j>^m^^ 

(113) ^mKxi>^, 

[0040] 

[ 0 0 4 1 ] 13 1 ti. is:^Bj<7>M 1 (DW^m^nrp L 

L[lB5<?>^5Ji!5?r'^'ri§ir'*^>o H! 1 # ^ i . 

^o.^ 1 (^>;^$fii9ii('>p L Lwm\t. K^m^ (i n) ^ 
-oA;^i^tcAti'r^>(ititt$ss 1 (imiJgg i r- 

t^^)) 2i, i&i^iliS^ <^l'^2CDtilt»^atcS-:J5f#fe 

zt. n,mmmmmz<D)^Mt^^9^mKjxm^it%vi 
SI <ote(?>Atp*stcfft}^-r^»^jas4i. ^ii^. ^o 
S4(j-e(^>^j^fii (^jsifii r i j ^^t^) t^'^m^wc^ 
pjfefei^nricso, 5 etc. A;'5it^<©)gift««:S'Ji£-r-s 

<b. ^{ix. A:bif^ (IN) (^jgi^tfttciSo-C^SS 

[0042] m^i^m^m^h m^mcm^m^b tc 

^m,^inhT^^.<D^m^X\ A>?fl^ (IN) =S:^J@ 

±.t'^^j~yV'^X'<j>tm ( is^s) . s/ctiAL^T;>^o so 



2 0 0 1 - 1 3 5 0 3 8 

14 

ss) . :r^^oDgmi'D i^^^-^v h-r^ct-c. i 
[004 3] hi>iAt. mm^m^m^&b K:biE^^ 

iriyX^m^^.i)^f:>o>mi^X'^>r:yD-^%^iy. im 
ix:^Ltcsm^^^^^j^^i^mf^oxi>j:i>o m'^^m 

[0044 ] ^Ja^re[pl5S6ti, Sil^5n;rcA:^fi^<0 
jsiig^tfttc^-^^r . ^ii^iJiJm^S3<o^^)gi?^j^ffi^7t>> 

[0045] :^-^m<^m 1 <:0.^feF4® P L L^mt. « 

fflt^^^n, A:^fi^ < I N) a>mmm^>^^^y n^i^ 
f - 8 f tct^/i; i * . f^mmm^m 3 (ojsiifi^tftiaa 

0) . 2, 4iiSr^^^Cir', 8 f ^1^6. f i-ccQS?^ 

4 f - 8 f i utc^mmmB^^M 

[ 0 0 4 6 ] (3 2 ( a ) (i. ^^^CQ|p£2 C0;^Jtit93Ol8 
^0^55 7>^. ^EW^tlii3<0tlS:bfi^c?>Jglttg?:i|iJ^ 

^mvxi'i>, 

[0047 ] m-^m\^m^b t*. ^mrmm^^3o> 

X^motcm^(DALio±f>'^OJ- > V'f)^h'X<^tL%k.ii^^) 
X'/Z>^X<D\mU. Xittii^~fi>^^^yl^^^h'X<OAL 
iz,ri)'^*)Xyi>l^ X'<J> 1 mU<DVSi , Tl^^CO^ie D 

*)^<r>ti. JglieiJiSJ^[ElB55;i. A:^fi^<^it^±A^O 
i:^:>7!>^6:'X<^)iE^±7>^f?x->t^*'C<^)lJglfi«. $/cti 
:fe^T7>^0 X V'iPh'^X<D'tLiiTi>^^ ^>tLX<D 1 S 

JU) :SES»J'tai^ligi3C^El3:^<^) ISI^S 

[0048 ] ^>^*i|^0BS 6 li. ^JgS4 <7>5aSC05^Jgl 
iti. mS^ifJ^lH!?S5r»1^3n/c^E^a)^tSS3 
coiii:f)<^S^^S^i/>>6A:^fi^<0@igj&'5:*2C>. ^aE^O 
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(11) 45^2 0 0 1 - 1 3503 8 

19 20 

D i^tr-imi.. )a?t^|fi^^£oG/cr)s$rWT^>^Jl'X ^065 1 1 3U. > hfiii^^S 1 1 1 (0^i5EO5> 

f '5^2<3>a-^^X7^^l'5?l 07i- M2<Do-><X [0 07 1 ] ^mU^SSSl 1 3ti. 1 1 1 

^[^il 1 0 4. 10 8 (D^-hmi^lHinrhmi^^ l O t O O 7 2 l 2i£^^(DM4 <^)*fe0<CQe6ff OC-:>c*'ClA^g 

9i ^{ix ftQ^si 0 9r'ip#?ttfc^?jfe5&^**iai^ -r^** ^#fe^<^)^4<?>;^fitiPi]tctet-'c4>, Bijia^3<o;^ 

?tiL--c^?ifeSiJi5fl^^si 1 otcAtp^n. ^Estraife *si?i]if5]^. gftfmit&B^^*. immmi 01. ^i<^ 
^gl3<^tti;^fi^(7>ja^^iij^r^c<!;'cmiJEi:ii'J^ 20 ^ + -i^i<>:/i 0 2, iPs i<^>D'-'''^^7 v ji-^? 1 0 

f ^>Jg?^^:^^>^ 1 12<!^. ®f^$Jt*0>^l 12<D 3. l^l<O^E^^&Ig:^fe^l0 4l*:5^^^>>^Wt^:SS^$ 

■;tinEl^.-l^tcS-:J^^JglSl 1 l<?>^5'/^fii'$:^sg:^ti-^^ n-C4dO. Sig^lStt^^S 1 05. ^2<Z)^v--i>^>7- 

0l*<llE[il»§l 1 3i. 'Srfi^. -^fjfe^lJtJDIfe^S 1 1 0(^ 10 6. ^2<DO'-m*^7 ^ jU^ 1 0 7. M 1 <Z)^1I^ 

#fel^/^TJSi^oci£.L;'C. ^/^fii^^^Sici^^r^. \m^^ 10 8. I CO 1 1 0 . ^J^gs i i i c^^i^-^ 

[0066 ] /^i^St^^-^V^^l 1 2t*. ^aJffeiJ^^^ffi r-Jlig^^^^lHlttJ-r^Jr^iCSfifTf ^ (/^?S1feP)W)o c 

l^/cSm?a.;.i^^^Sl 1 4 J:*JB:^Sn^Pll^til W^S. ^SS l \ \<J>9^m{mt. CPU4 11 (013 

lUiSm^S 1 1 0<?>tli;^c[?j^?^t^^ii]7E'^-^>o ( 1 f^ji> 2f^ii^) c^^i^n-;* Af - KtciSi;/cB^^ 

[0 0 6 7 ] /lig^^?^':'>^? 1 1 2t*. ^5tciKbft:J: HiCiSr^^n^* 

^/ttfU^iXi^n'CfcO. 1 2 3tcA>;^n^^!J 30 [0 07 3] J^i^lS^^l5)tt!L^fcB#5^.'C. 02<D^I±«i& 

* mfjfeW^tJiS 1 1 0<D\^t^^9^mm 1 2 1 S 1 0 9 ^^rrU'C^^SSc-©*^ h^iti U-C^Jf^ 

^id^Ox ;.:>S-COW^. SiEJ'P^.i'^^fll 14 2. ^1CDP-^^A7^^1'5?103. 1 oasESi&iS: 

J:DA;^3n-5Smi'D-;^i^<^^<JL.>^|ft^7»7':?> hO. 1^^10 4, VC0 116. ^SS 1 \ \Q»K'-^X'iti 

^<Di30>v\mK ^^n-^mni 1 3oci^i^^ai^n mmnrh^^^Phv^mrt^ immm , c<^ 

^. m\m.f7^^^^ 1 1 2^mr^^?o>^ i 230c r^. :?>hsi 1 i<?>^stb(*. ©?^^i=jasB#(^fiitci9:^ 

mmmn^^x 1 o<Dtiitp^^jasi 2 i-c sn-cfco, cc^^^s^-e. le^^r ^x^'Ti^^e^i^^ai^n 

X mmm^ it}0>\' ^ ^^-y^^m^) u-oTP^ »5ii3t:'i*. mm^^*^^-^"^ 112 0:^0:^ hm^^ 
^y'\mit^rii>o ^awti^ifiisi 1 6<D^Bim-^^<D^^x\ 

[006 8] ^/^^ij^iHiss 1 1 3 u. 1 iitBPJSflf ^tc. ^jjgfii^ta^'r^o 

1 2ic*ii.^x^m¥y^m^^ 1 1 o<z)ai;^<?> 1 mm<Dm [ 0 07 4 ] 1^7 li, m\ Tjm.m4ic^.otc^^mo>± 

^i>mT utcm^^x: m'i^m^o>i^\ 12^1^^^ ^^&n^m^>cmm^ni>^m^4. i 1 \<K>m^o-m 
1 2 atz);^^ hfi'Sri^^tiiL'. ^<otf*y>[^ ^^r^'rl^r-^>^• 1^7 tc7r:TJ: ^tc. c<K>^mmt. ^ 

^jasi 1 ic:>^^fi§j>^^A:bfi^<osi6©^Js mmn (^mot^i^) . 2. 4. 8. let^m^t^ 

^^^^ ^piefeiSnT^aO, 4l2<^7»J 7:/s'D i'72 0 1- 
[ 0 0 6 9 ] m'm^O:^ ^ 1 1 2ti- ^©$i]^im?S 1 2 0 4 ^J^*']^Ie1»52 0 3;J>^e>aitP5n^^/i«&5M 
13{C. n\mioO^^^\ 1 2^^6B£-r5>;^'5>5' 1 2 50 lRfI^^A;^0-C<^l^'r^uV;^i$'2 0 5i. -fe U ^ 
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(CK) tc, ^mpimmm^o^:^ (ru-^ 

O&y 'J 7":? o V2 0 2-2 04 4*, J!xfeai:biS^ 

^ < C K ) 0C(*. 35IS(D:7 7 o 7'<Daa:^*ffi^O 

[007 5] 08ti, *^0JCT)^4CO^ife^tc5§^5n 
^^E^?JfeiS:f^©»S 1 0 4. 1 0 8. 7kl>m 2 < b ) cc 

im^tx. jl— ^ju^? (LPF ) cQtli;^^l± <Vi 

n) i^i^^EE (Vref) iC^n^nhtft-^ 

tii^^> K^fi^^t^J^^Sn. P^ v^^^^l-MOS ^^>V 
A5?PM2a>FU'< >ti. V'-x^7t>iy^> K^fii^rt^^^jc 

A^jVUO Sh^>^:>^^'NM2<DKH' >;:>^6^^it;;t^tii 
;^5n, N^+^wUMOS hT'>^^:^5?NM 1 . NM2 

S h^>S/^^?NM2a>KU'^>:i>6. ^iife^P^lfeS 

[0 07 6] ^tiScjOD^lElgS 1 0 9 ti. ^ I , ^2C9^II 
^fifc[El?S 1 0 4 . 1 0 8c?:>ai;^ (ll!6<^>;^i'>b 

[ 0 0 7 7 ] (39ti. 'SKS$tr#^^lEl6S<0*i/i!^^:^-riil 

•C'^o. ^4ic^L.fc^fi{£nr#^^0Bsi 1 0. ikom 

O— i5iI^^uyc:^<??'C^)'S, 1119 (a) ^^BBT-Si. 

y- h i K u > i 7>^i:c »ic 5 n-c, ^iJsi^i^A;^ 

4StCl$}^$n'C<.i6P=3^i'^wUMOS h^>V;^5?PM 

1 0 tli;^^^:A;^iSi^*iiSA;^0:fc^^e: or-li 
3l2K3>'<>''^-^3 0 I . 3 0 2. 30 3 J:0'1c^'>" 

-5^30 3C[>MSi!)^ffdi:^^^ti"cai:^ft^ ( 1 COtii 



2) 4^53200 1 - 1 35 03 8 ; 

22 

Xi.^^^ : 
[0 07 8 ] 09 ( h ) t*. >J >y:r^'U-^«:mi?S'^ 

iy/<-'^<Dmn^f^<D-m^^^rmx^i>, m9 

^-O^^-^t*. v-X*^^SitC 

^fi^^n. hii^G^'i'icm^i^ti^Mfkm^oxv^ 

ffiT^P^ v;?'-'l'MOS h^>i^A5?PM 1 l<t. V-- 
:n.i>mMim^nxP^^'^^)VMOS h^>S>;^^?PM 

1 icQKu-^^icim^n. y- h^omfiljA;^^ I 
10 1. \2i^c^m^ti. h~i^'<>i>^nn^^Ri . r2^ 
u x G N D mmci^^^ ti^tth izm&ii^tt^^o 
1. o2tci^tS3nr^f^.P^i'^^^i'MOS i 

^PM12. PMl3i. ?:{i^-Cmfi!^3n^^Sht^<5i 
[0 07 9] ^>M'-r$?C9GiaTliP^ v^'^lMOS h 

^>i>AiS? PM 1 oc^y- htc^a^^^n^* T^ft) 

^. A;^$rifli^;ifc^P^+^^Jl'MOS h^>V;^5?PM 

1 O-C^Htil^tl^O, I^^EtcS-^a^-OM'-^ySO 1 ; 
-3 0 3<^^9!I^etil3l^S<5?^E^^ife^^S<^)Stife^t^n^^3■ti■ 
^o ^Cir% ^i^^^^-^J? ll3*/<:OC^)iSjfciB#ffi5^pj^$ 

ii. 'i>^<-5?3 0 3;&^6<D^ 

fttii:b'$r^Si?X:bf 6^EJ:ts5S3 0 4j:>^lfe^Hi:b^a3 

[0080] Ai4^. l2!8iC.^Ofc^Bitma^lfelElBS<^)^ 
fiih^>t>XJ?^PM 1 . PM2^N^ v^oL-MOS ^ 

^r^fjfe^iJfsm^SccSiJiJti^fjfe i b -c A;'?'?' ^» c!: ^ 
30 uxiijii^o sterns {Y>y (O'O'f^-'^^n'^^f^^ 

[0 08 1 ] (3 1 0 (a ) 4*, 8^iiCAV<?>tg^. 

r-^-So liii(tt*I^J51'C't*3- 2<Si^. ?fST't*8<^ii 
i/ttD, f^]gl-Ct*83- 7 12MHz. ?FS'Ct*20 
9. 28MHzi^f^o 

[008 2] r^c*:)^^ 10 < a ) ^^B?.T^i. ±IB 
-$rl 67, 4 2MH z iO-C^^HScO^Sig^ r2j i 

u. nmx\mmmmmMmno>^\^i^^^^ 209. 

2 8MH z ^UT^Jglllt: Clj ib-Cl-^o 

[0 08 3] iit3fc<Z)r^^iii^Xls^gofcPLLlEl 

3- 1 I 2MHZs 9mX'itt209, 28MHziT^ 
Cti^'^t^^mt^nxis*). ^?S^JS)^liiSti. 8 3. 7 
50 12-2 09. 2 8MHzC0|fetiJglie^$fenH'C^-6Ci 
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EC 



'Y 



(13) 



23 



tSifHt^rfct^rt*. ±iao/cct^tc, P^mv\t^m^i i 

7. 42-2 0 9. 2 8MHz<D$a0'CJ:t-CiiC/^ 
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